Direct photoaffinity labeling of gizzard myosin with [3H]uridine diphosphate places Glu185 of the heavy chain at the active site.
The active site of chicken gizzard myosin was labeled by direct photoaffinity labeling with [3H]UDP. [3H] UDP was stably trapped at the active site by addition of vanadate (Vi) and Co2+. The extraordinary stability of the myosin.Co2+.[3H]UDP.Vi complex (t1/2 greater than 5 days at 0 degrees C) allowed it to be purified free of extraneous [3H]UDP before irradiation began. Upon UV irradiation, greater than 60% of the trapped [3H]UDP was photoincorporated into the active site. Only the 200-kDa heavy chain was labeled, confirming earlier results (Maruta, H., and Korn, E. (1981) J. Biol. Chem. 256, 499-502) using [3H]UTP. Extensive tryptic digestion of photolabeled myosin subfragment 1 followed by high performance liquid chromatography separations and removal of nucleotide phosphates by treatment with alkaline phosphatase allowed two labeled peptides to be isolated. Sequencing of the labeled peptides and radioactive counting showed that Glu185 was the residue labeled. Since UDP is a "zero-length" cross-linker, Glu185 is located at the purine-binding pocket of the active site of smooth myosin and adjacent to the glycine-rich loop which binds the polyphosphate portion of ATP. This Glu residue is conserved in smooth and nonmuscle myosins and is the same residue identified previously by [3H]UTP photolabeling in Acanthamoeba myosin II (Atkinson, M. A., Robinson, E. A., Appella, E., and Korn, E. D. (1986) J. Biol. Chem. 261, 1844-1848).